Polysialylated NCAM expression on endocardial cells of the chick primary atrial septum.
Septation of the tubular heart to form the multi-chambered heart involves endocardial cell mesenchymal transformation at discrete sites. These sites include the crests of endocardial cushions at the atrioventricular junction, crests of the spiral ridges within the outflow tract, and the leading edge of the atrial septum. The factors involved in this multi-step inductive process appear to include the neural cell adhesion molecule (NCAM). The down-regulation of NCAM coincident with mesenchymal transformation has been documented at the atrioventricular cushion tissue. In view of the function-regulation properties of polysialylated NCAM (PSA-NCAM), we hypothesized that this form of NCAM would be playing a role during the dramatic changes in cell-cell interactions occurring in the endocardium at the leading edge of the primary atrial septum. Chicken hearts at stages during primary atrial septum development were fixed with paraformaldehyde and either immunofluorescently stained for the light microscope analysis or immunoperoxidase stained for ultrastructural analysis. A monoclonal antibody to an NCAM polypeptide epitope (5E) was used to detect all forms of NCAM, while a monoclonal to the polysialic acid (5A5) was used to detect that subset of NCAM which is highly polysialylated (PSA-NCAM). By light microscope level analysis, an increase in immunostaining for NCAM and the appearance of PSA-NCAM was detected on embryonic chicken endocardial cells at the leading edge of the growing atrial septum. The ultrastructural analysis revealed that there is also a change in the pattern of NCAM and PSA-NCAM from a polarized localization to a more ubiquitous distribution over the endocardial cell surface as these cells send out processes, form multiple layers, and sink or move into the underlying extracellular matrix. PSA-NCAM was also detected along cell appositions of cells within the matrix. Both NCAM and PSA-NCAM levels were reduced on cells deep within the matrix. These findings indicate that during primary atrial septation, PSA-NCAM may be deployed on endocardial epithelial cells in order to down-regulate cell-cell interactions and allow the detachment and migration of some of these cells into the underlying matrix.